

















Northern blot and primer extension analyses revealed that the ycnKJI operon and the ycnL 
gene of Bacillus subtilis are transcribed from adjacent promoters that are divergently 
oriented. The ycnK and ycnJ genes encode a DeoR-type transcriptional regulator and a 
membrane protein involved in copper uptake, respectively. DNA binding experiments 
showed that the YcnK protein specifically binds to the ycnK-ycnL intergenic region, 
including a 16-bp direct repeat that is essential for the high binding affinity of YcnK, and 
that a copper-specific chelator significantly inhibits YcnK's DNA binding. lacZ reporter 
analysis showed that the ycnK promoter is induced by copper limitation or ycnK 
disruption. These results are consistent with YcnK functioning as a copper-responsive 
repressor that derepresses ycnKJI expression under copper limitation. On the other hand, 
the ycnL promoter was hardly induced by copper limitation, but ycnK disruption resulted 
in a slight induction of the ycnL promoter, suggesting that YcnK also represses ycnL 
weakly. Moreover, while the CsoR protein did not bind to the ycnK-ycnL intergenic 
region, lacZ reporter analysis demonstrated that csoR disruption induces the ycnK 
promoter only in the presence of intact ycnK and copZA genes. Since the copZA operon is 
involved in copper export and repressed by CsoR, it appears that the constitutive copZA 
expression brought by csoR disruption causes intracellular copper depletion, which 
releases the repression of the ycnKJI operon by YcnK. 
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Dipeptidyl peptidase III (DPP III), the zinc peptidase, has a unique helix portion in the 
metal-binding motif (HELLGH). The enzyme activity of the cupric derivative of rat DPP 
III (Cu(II)-rat DPP III) for Lys-Ala-,-NA is about 30% of that of the wild-type enzyme. 
On the other hand, the enzyme activity of Cu(II)-rat del-DPP III, in which Leu453 is 
deleted from the metal-binding motif, possesses only 1-2% of the enzyme activity of rat 
del-DPP III. The EPR spectra of Cu(II)-rat DPP III in the presence of various 
concentrations of the substrate, Lys-Ala-,-NA, changed dramatically, showing formation 
of the enzyme-metal-substrate complex. The EPR spectra of Cu(II)-rat del-DPP III did not 
change in the presence of excess Lys-Ala-,-NA. The deletion of Leu453 from the 
HELLGH motif of rat DPP III leads to a complete loss of flexibility in the ligand 
geometry around the cupric ions. Under the formation of the enzyme-metal-substrate 
complex, Glu451 of Cu(II)-rat DPP III is sufficiently able to approach the water molecule 
via a very different orientation from that of the resting state; however, Glu451 of 
Cu(II)-rat del-DPP III is not able to access the water molecule. 
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The transgenic Arabidopsis plant XgD2V11-6 carrying the recombinant guinea pig (g) 
aryl hydrocarbon receptor (AhR)-mediated , -glucuronidase (GUS) reporter gene 
expression system was examined for assay of polychlorinated biphenyl (PCB) congeners 
and co-contaminated heavy metals. When the transgenic Arabidopsis plants were treated 
with PCB126 (toxic equivalency factor; TEF: 0.1) and PCB169 (TEF: 0.03), the GUS 
activity of the whole plants was increased significantly. After treatment with PCB80 
(TEF: 0), the GUS activity was nearly the same level as that treated with 0.1% 
dimethylsulfoxide (DMSO) as a vehicle control. After exposure to a 1:1 mixture of 
PCB126 and PCB169, the GUS activity was increased additively. However, after 
exposure to a mixture of PCB126 and PCB80, the GUS activity was lower than that of the 
treatment with PCB126 alone. Thus, PCB80 seemed to be an antagonist towards AhR. 
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When the transgenic plants were treated with each of the heavy metals Fe, Cu, Zn, Cd and 
Pb together with PCB126, Cd and Pb increased the PCB126-induced GUS activity. On 
the other hand, Fe, Cu and Zn did not affect the PCB126-induced GUS activity. In the 
presence of the biosurfactant mannosylerythritol lipid-B (MEL-B) and the carrier protein 
bovine serum albumin (BSA), the PCB126-induced GUS activity was increased, but the 
Cd-assisted PCB126-induced GUS activity was not affected. Thus, MEL-B and BSA 











We analyzed a concatenated (8492 bp) nuclear–mitochondrial DNA data set from 44 
musteloids (including the first genetic data for Lyncodon patagonicus) with parsimony, 
maximum likelihood, and Bayesian methods of phylogenetic and biogeographic inference 
and two Bayesian methods of chronological inference. Here we show that Musteloidea 
emerged approximately 32.4–30.9 million years ago (MYA) in Asia, shortly after the 
greenhouse–icehouse global climate shift at the Eocene–Oligocene transition. During 
their Oligocene radiation, which proceeded wholly or mostly in Asia, musteloids 
diversified into four primary divisions: the Mephitidae lineage separated first, succeeded 
by Ailuridae and the divergence of the Procyonidae and Mustelidae lineages. Mustelidae 
arose approximately 16.1 MYA within the Mid-Miocene Climatic Optimum, and 
extensively diversified in the Miocene, mostly in Asia. The early offshoots of this 
radiation largely evolved into badger and marten ecological niches (Taxidiinae, Melinae, 
Mellivorinae, Guloninae, and Helictidinae), whereas the later divergences have adapted to 
other niches including those of weasels, polecats, minks, and otters (Mustelinae, 
Ictonychinae, and Lutrinae). Notably, and contrary to traditional beliefs, the 
morphological adaptations of badgers, martens, weasels, polecats, and minks each 
evolved independently more than once within Mustelidae. Ictonychinae (which is most 
closely related to Lutrinae) arose approximately 9.5–8.9 MYA, most likely in Asia, where 
it diverged into the Old World Ictonychini (Vormela, Poecilictis, Ictonyx, and 
Poecilogale) and New World Lyncodontini (Lyncodon and Galictis) lineages. Ictonychini 
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presumably entered Africa during the Messinian Salinity Crisis (at the Miocene–Pliocene 
transition), which interposed the origins of this clade (approximately 6.5–6.0 MYA) and 
its African Poecilictis–Ictonyx–Poecilogale subclade (approximately 4.8–4.5 MYA). 
Lyncodontini originated approximately 2.9–2.6 MYA at the Pliocene–Pleistocene 
transition in South America, slightly after the emergence of the Panamanian land bridge 
that provided for the Great American Biotic Interchange. As the genera Martes and 
Ictonyx (as currently circumscribed) are paraphyletic with respect to the genera Gulo and 
Poecilogale, respectively, we propose that Pekania and Poecilictis be treated as valid 













Umami is one of basic tastes that humans and other vertebrates can perceive. This taste is 
elicited by Lamino acids and thus has a special role of detecting nutritious, protein-rich 
food. The T1R1 + T1R3 heterodimer acts as the principal umami receptor. The T1R1 
protein is encoded by the Tas1r1 gene. We report multiple inactivating (pseudogenizing) 
mutations in exon 3 of this gene from four phocid and two otariid species (Pinnipedia). 
Jiang et al. (Proc Natl Acad Sci U S A 109:4956–4961, 2012) reported two inactivating 
mutations in exons 2 and 6 of this gene from another otariid species. These findings 
suggest lost or greatly reduced umami sensory capabilities in these species. The 
widespread occurrence of a nonfunctional Tas1r1 pseudogene in this clade of strictly 
carnivorous mammals is surprising. We hypothesize that factors underlying the 
pseudogenization of Tas1r1 in pinnipeds may be driven by the marine environment to 
which these carnivorans (Carnivora) have adapted and may include: the evolutionary 
change in diet from tetrapod prey to fish and cephalopods (because cephalopods and 
living fish contain little or no synergistic inosine 5-monophosphate that greatly enhances 
umami taste), the feeding behavior of swallowing food whole without mastication 
(because the T1R1 + T1R3 receptor is distributed on the tongue and palate), and the 
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Phylogeographic history of two Martes (Carnivora, Mustelidae) species inhabiting the 
Japanese archipelagos, the Japanese marten (M. melampus) and the sable (M. zibellina), 
was reviewed on the basis of the current evidence on molecular data. The genetic 
diversity of the possibly neutral mitochondrial DNA (mtDNA) suggested that geographic 
demarcations by the formation of some straits around the Japanese archipelagos would 
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have played an important role in creating the endemic lineages of the two Martes species, 
such as the sable in Hokkaido and the Japanese marten in the Tsushima islands. The 
mtDNA genealogy of the Japanese marten was also in congruent with the geography 
within the Japanese islands. On the other hand, geographic variations of coat color and its 
responsible genetic polymorphisms were not consistent with the mtDNA diversity. 
Adaptive evolution and/or phenotypic plasticity were both discussed as main forces to 
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Dipeptidyl peptidase III (DPP III), the zinc peptidase, has a unique helix portion in the 
metal-binding motif (HELLGH). We prepared rat Leu453-deleted-DPP III (rat del-DPP 
III), which has a common metal-binding motif (HELGH). The molecular modeling of the 
rat DPP III and rat del-DPP III structures was performed using a SWISS-MODEL 
homology modeling server
 
and the human DPP III structure (PDB ID: 3FVY) as a 
template. The 3D structure of rat del-DPP III was very similar to that of rat DPP III, 
except for the abnormal helix portion of the HELLGH motif. The enzyme activity of the 
cupric derivative of rat DPP III (Cu(II)-rat DPP III) for Lys-Ala--NA is about 30% of 
that of the wild-type enzyme. On the other hand, the enzyme activity of Cu(II)-rat 
del-DPP III, in which Leu453 is deleted from the metal-binding motif, possesses only 
1~2% of the enzyme activity of rat del-DPP III. The EPR spectra of Cu(II)-rat DPP III in 
the presence of various concentrations of the substrate, Lys-Ala--NA, changed 
dramatically, showing formation of the ternary complex. The EPR spectra of Cu(II)-rat 
del-DPP III did not change in the presence of excess Lys-Ala--NA. The deletion of 
Leu453 from the HELLGH motif of rat DPP III leads to a complete loss of flexibility in 
the ligand geometry around the cupric ions. On the basis of EPR spectra, the coordination 
geometry changes of Cu(II)-rat DPP III and Cu(II)-rat del-DPP III in the absence and the 
presence of Lys-Ala--NA are shown in Scheme I. In Scheme I, components I and II in 
Cu(II)-rat DPP III coexist at equilibrium between the tetrahedral or the trigonal 
bipyramidal and the flattened tetrahedral geometry. The coordination geometry of the 
ternary complex between Cu(II)-rat DPP III and Lys-Ala--NA was very similar to that of 
component II, which has the flattened tetrahedral geometry. The coordination geometries 









Proteolytic enzymes are recognized by their catalytic type, i.e., aspartic, cysteine, metallo, 
serine, threonine, and others as yet unclassified. The largest number of proteolytic 
enzymes is classified as metalloproteases. Almost all metalloproteases contain one or two 
zinc ions, and several enzymes contained one or two cobalt or manganese ions. The 
HExxH motif forming an -helix is well conserved in many mono-zinc enzymes as the 
active site in which the two histidine residues coordinate with the zinc ion. Some other 
mono-zinc proteases have different zinc-binding motifs, e.g. HxxE(D)-aan-H in the 
carboxypeptidase family, or HxD-aa12-H- aa12-H in the matrix metalloprotease family. 
Dipeptidyl peptidase (DPP) III also has a unique zinc-binding motif, after rat DPP III had 
been cloned and the HELLGH motif of DPP III was identified as an active site 
coordinated with a zinc ion. The motif HELLGH could not be found in any other 
metalloproteases. Zinc atoms in several zinc metalloproteases e.g. aminopeptidase B, 
astacin, carboxypeptidase A and thermolysin have been substituted by other divalent 
cations to probe the role of the metal for catalysis and structure. Some of these enzymes 
e.g. DPP III and astacin were shown to have high metal-substitution tolerance by 
metal-substitution studies. However, it is difficult to determine the relationship between 
the metal-tolerance and the metal coordination structure of zinc metalloproteases.  
 Here, we show the metal-coordination structure of the unique zinc-binding motif of 
DPP III, in which the zinc-binding motif is stabilized by several hydrogen bonds with 
acidic amino acid residues surrounding the zinc-binding motif, in order to clarify the 
relationship between the metal tolerance and the structure of the zinc-binding domain. 
The metal tolerances of both DPP III and del-DPP III, whose active sites convert into a 
normal zinc-binding motif (HExxH), are shown and compared with those reported for 
other metalloproteases. Then we discuss the relationship between the catalytic activities 
and the metal-coordination structures of metal-substituted enzymes.  
  Autodocking is a convenient tool to investigate the interaction between the substrate or 
the inhibitor and the enzyme. It is known that human carbonic anhydrase(HCA) I and II 
are the mono-zinc enzymes. Timolol (beta-blocker) and latanoprost (prostagrandin 
analogues) are the drugs for glaucoma. Latanoprost was shown in an in vitro study to be a 
weak noncompetitive inhibitor of HCA I and II, on the other hand timolol activates the 
enzyme activities of HCA I and HCA II. AutoDock simulation of the latanoprost free 
acid-HCA I or II complex showed that the carboxylic moiety of latanoprost free acid, 
which is located at the end of the molecule, binds to the zinc ion of the active site 
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according to the stretching of the chain of latanoprost free acid through the narrow and 
deep active site cavity of HCA I or II. AutoDocking results also showed that timolol 
binds at the entrance of the active site cavity in a region where the proton shuttle residue, 
His 64, of HCA I or II, is placed. The enzyme kinetic and AutoDocking results showed 
that timolol might weakly bind near the proton shuttle residue, His 64, to accelerate the 
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The origin and genetic status of the Japanese house mice, Mus musculus molossinus, were 
reviewed in the light of the mitochondrial DNA polymorphisms, chromosome C-banding 
patterns, and haemoglobin beta chain complex gene variations. We discussed possible 


















ppGpp and pppGpp, generally referred to as (p)ppGpp, are produced in cells of many 
bacteria when they encounter adverse environmental conditions such as amino acid 
limitation. The representative Gram-negative and -positive bacteria Escherichia coli and 
Bacillus subtilis adopt distinct strategies for stringent transcription control involving 
(p)ppGpp. E. coli RNA polymerase is a target for the (p)ppGpp interaction with it, 
(p)ppGpp thereby regulating stringent genes positively and negatively, depending on their 
specific promoter sequences. DksA enhances (p)ppGpp’s effect in this bacterium. rrn 
transcription is likely enhanced through an increase of the in vivo ATP concentration, as 
the transcription-initiation nucleotide of most P1 promoters of rrn is ATP. In contrast, B. 
subtilis RNA polymerase is not a (p)ppGpp target. Instead, (p)ppGpp indirectly affects the 
transcription of stringent genes, most likely through inhibition of IMP dehydrogenase. 
This inhibition causes reciprocal changes of a GTP decrease and an ATP increase in vivo, 
resulting in the repression and activation of the negative and positive stringent promoters 
whose transcription-initiation nucleotides are GTP and ATP, respectively. The addition of 
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decoyinine, a GMP synthase inhibitor, also causes these reciprocal changes of the ATP 
and GTP concentrations. There are many positive stringent genes, such as ilv-leu¸ pycA, 
kinA, and kinB, whereas the many negative ones include rrn, pts, and pdh. Besides, the 
GTP decrease also causes derepression of members of the CodY regulon. Hence, the 
onset of the (p)ppGpp-dependent and CodY-dependent stringent controls is able to trigger 
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